ABSTRACT: Fifty known siblings and fifty unrelated pairs were genotyped using the ABI Identifiler STR system and sibship indices computed for each pair. Combined sibship indices (CSIs) for the known siblings ranged from less than 10 to greater than 1 billion. CSIs for the unrelated pairs ranged from 4.5 × 10 −8 to 0.12. In the known sibling group the percentage of loci where both alleles matched was approximately 40%, while the percentage of loci where neither matched was approximately 10%. In the non-sibling group, the percentage of loci where both alleles matched was approximately 6%, while the percentage of loci where neither matched was approximately 45%. Interestingly, the percentage of loci where a single allele matched was the same in both the known siblings and unrelated pairs, approximately 50%.
Sibship analyses can be more problematic than parentage testing in that there are no obligatory alleles between siblings that make it possible to absolutely exclude a biological relationship. In addition, full siblings are as likely to possess two alleles identical by descent from common ancestors at a given locus as they are to possess zero alleles. Thus, a lack of shared alleles at any particular locus does not exclude two individuals from being related (1) .
The combination of PCR and short tandem repeats (STRs) is by far the most common technology used to determine biological relationships. More than 90% of parentage tests performed in the U.S. utilize this technology (2) , and its use in the forensic field is well documented (3). Gaytmenn et al. reported on the analysis of 19 sibling pairs using the ABI Profiler Plus STR system that utilizes nine independent STR loci (4). We extend that study using 50 full and 50 non-sibling pairs analyzed with the ABI Identifiler STR system that utilizes 15 independent STR loci.
Methods
Samples from previously analyzed parentage tests were used as a source of full siblings and non-siblings. For full siblings, results from fifty cases that included the mother, two children (nonidentical twins), and an alleged father were used. In each of these cases neither the mother nor alleged father was excluded as biological parents of either child, and no mutational events were detected. One hundred unrelated individuals were selected randomly from independent parentage cases and matched by race into fifty pairs as non-sibling controls.
DNA samples were isolated from whole blood or buccal swabs using a modified alkaline lysis method (5). DNA samples were am- plified using the ABI AmpFLSTR Identifiler PCR Amplification Kit (Applied Biosystems, Foster City, CA) according to the manufacturer's recommendations. This kit consists of the 13 CODIS loci plus D2S1338, D19S433, and the amelogenin locus. Amplified DNA was analyzed with an ABI Prism 3100 Genetic Analyzer. Full STR profiles were generated for all 15 loci for each full and non-sibling pair analyzed.
Likelihood ratios, in the form of combined sibship indices (1), were calculated for each pair using DNA-View software v25.05 (6). An in-house population database was used to compute allele frequencies. Locus heterozygosity was calculated with DNAView.
Results and Discussion
As part of the validation of new STR systems being utilized in our laboratory, we undertook studies to determine the sensitivity and specificity of the ABI Identifiler PCR system to identify full siblings and to discriminate between full and non-siblings. Fifty full siblings previously tested in parentage cases that included two children and both putative parents and fifty non-sibling pairs selected at random were used in this study. As part of this analysis, likelihood ratios, in the form of combined sibship indices (CSIs), were calculated for each pair along with the extent of allele sharing among full siblings and non-siblings at each STR locus.
CSIs ranged from 4.6 to greater than 1 billion in the full sib pairs and from 4.5 × 10 −8 to 0.12 in the non-sib controls (Fig. 1) . None of the non-sibling pairs had CSIs high enough to be classified as siblings (i.e., CSIs greater than 1); all but two of the known sibling pairs had CSIs greater than 10, with the majority (80%) having CSIs greater than 1000.
The extent of shared alleles at each locus is shown in Figure 2 by descent at a given locus with an equal probability of 0.25 and share a single allele with a probability of 0.5 (1). However, in the present study full siblings shared 0, 1, and 2 alleles approximately 10%, 50%, and 40% of the time, respectively. The extent of allele sharing may be due more to the heterozygosity of the STR systems being used than allele frequency distribution. Presciuttini et al. developed methods to predict the probability of allele sharing at a particular locus based solely on the locus heterozygosity (7). Using a calculated mean heterozygosity of the 15 STR systems in the Identifiler kit of 0.796 (Table 1) , the degree of allele sharing in the present study compares quite well with that predicted by Presciuttini et al. (Table 2 ). In addition, the extent of allele sharing by non-siblings in this study is also quite similar to that predicted by Presciuttini (7) . It is worth noting that in the present study using the Identifiler STR system both siblings and non-siblings shared single alleles approximately 50% of the time (Table 2) . Tzeng et al. also reported this phenomenon with a similar 15 loci STR system (8).
In conclusion, the 15 loci STR system used in this study distinguished all 50 sibling pairs tested without difficulty; no false positives were identified among the non-sibling pairs. The fact that all but five of the sibling pairs had CSIs greater than 100 suggests that the use of this STR system will be very predictive for identifying siblings even without testing a commonn parent.
